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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a rnathod 
•for preparing Azithromycin being a semi- synthetic 
rnacrolide having an excellent antibacterial activity 
against a gram-posit h/g bacteria or a gram-negative 
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bacteria in tha form of non-crystalline and crystalline 
di hydrate. 

SOLUTION: This invention relates to the method for 
preparing non- crystalling 9-dGoxo-9a-aza-9a-rnathyl- 
9a-homoerythromycin A (Azithromycin) by lyophilizing 
an aliphatic alcohol solution or a cyclic ether solution 
of crystalling Azithromycin. 
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(57) imm («e*) 

[jw«¥ri ift7^o7-f ^ycomsmrjua- 
mtrh . mms 1 mB<o9-7 : **v- 9 a -r-r- 9 

a-^f-;l^-9a-*^x'jxa-7>f v->A (TS/'Xo 



!(2) 001-187797 ( P 2 0 0 1 -chCJSt/t 



ttZ>. mttiUmn 9-T^V-9a-7if-9a-^ 

y) <nmmT&« 

imm2] mz&mtm^&mmtf tert-yyy- 
mm. mi<it^y-^wmtt:iu yrtwty- 

CT> 9-T^ J fy-9a-7- 1 f-9a-^^-9a-*^Xi; 

[W&%5 ] Ty^DV-fy^ tert-7y y-/l^f 

8ftZ*S?«BJB*) 9 - r** V -9a- Tif-9a- y f- 
;P-9a-*^x'J^.n-7-f x>A (T^QV^i/y) 

[itfcJB6] 5J4x-r/Pfc*fcOS-&m:7i'*xtr? 
4 x>^tert-yyy-/i-^£^irf 9* 

OJ8«*»feaiMttiii:S:»a4:'t*. IMC**** 
JBJBtf) y-9a-7if-9a-yf-/l—9a-** 
lijXD7>fyyA (ry^oV'fyy) Opifcfrffi. 
[«*fl7] ISJtDMffft»JBW) 9-f**V-9a-T 
-f-ga-^f-yP-ga-^^X'J^OV-f y^A (7>-'X 

(fif&x^/k 7-fe h x h <J ;K y * y -A>± tz lix 
^y-;U) #T<7) 9-T^y-9a-7if-ll,12 — r 
x-9a-y f-^-9a- *tX »J X OV-f y^A 

11, 12 . h*»>JfcDjB3je#W. 

• tert-y^y-;^-co7> ; xQv^ is><?)mi& . 

im$m8] &&zxtommm<7) 9-r**y-9a-7 

-f-9a-^f-;l/-%-*^x'J^.O-7-f yVA (7lsX 

•M)SfcJ:tfpH2~40KHT-#iS (ffUtfRK. « 
BL y^I) ffltSftl (ffl 

*JfIi&xf-/k 7-fehxMJ/k **y-;i>*fcttx 
yy-^) *T'(50 9-T*#V-9a-T-f-ll,12 — r 
X Jj"^- v -9a- ^ f-;U-9a- *^:X 'J X D-7 >f x >" A 
11,12 -*fl*;Ub*^KWjlJ*#)i?. 

• tert-yy y-/ww7yyo7-f i'VOSW. 

[19*59] im&BBO 9— ?**y-9a-71f-9a 



-yf-;W-9a-*^x'jxn*?-f x>-A (7^07^ 

• g&fcitf pH2~-40SSHT#I? (H*.tfSH!L « 
R, ya^S) *flsfflS*4.:i:fcJ:*, Gffim (» 
itflffltxfTk 7-fchxMj/k ^y y-;i/*£i;ix 
yy-;l-) *T<7) 9-r^y-9a-7-f-11.12 -r 
X:t*v-9a-yfvl/-9a-* ; exll.xov4 
11.12 -*m^b*^S«Jn*^K. 

[IB*JI1 0] UttlNfl 9-r^y-9a-7if- 
9a-y^-9a-* J Exyxo"74 yyA (7yXD7 

r, y^K) zimzit&ztizxz. mmm m 

S?xf-;k 7-thxhy/K yyy-ii'ifcfix^y- 
/W 9-t^ y -9a- 7-f- 11, 12 -fx** 

i/-9a-yf-/l/-9a-* ; tx»;xav^ yVA 11,12 

[000 1] 

XO-?4i/y (Azithromycin) {i, 7"f U H (azalid 
e) 9-f^y-9a-7-f-9a-y^-9a-^X'J 
XD-7-f>->'A^USAN-^T-$) , 3. "tOSRRW&IWi 

i-^-tf-6 -7if>-yo^yyT*>'-i5-3j-y, 

13- ( (2,6-XT^ d fx-3 -C-y^U-1 -3 - 
x) -2 -xf-;P-3,4,10-h';hKoJfx-3,5,6,8, 

io.i2,i4-^ryy^-u- ( (3.4,6 -h>Jr^ 

x-3 - (yyWS/) (xylo) 
-^Vf7/y^) 5j-dfx) Tftl.. ^Oi>^{ij/7 

fltz^m^fn-f^^^uyA YX'hh (H.A. K 
irst, G.D. Sides, Antimicrob. Agents. Chemother. 1 
989, 33, 1419-1422) . ic7)vyn5-< FOBRttftHl 

(F. Lecomte, Rev. Med. Interne 1998, 19(4), 255-6 
1; S. Alvarez-Elcoro, Mayo Clin. Proc. 1999. 74 
(6), 613-34; J. Schater, Lancet, 1999, 354 (9179), 
630-35) . 
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3_ 6.9 -4 syx-f;i/ 

4. 9.11 — f $yx— t)V 

6_ TVnyxviAisy U.12-*aMvl'h$9iK 

( hydrogenorthoborate ) 

[0 0 0 3] "JWIfc, TS^nv-rs^lfcH-tSS* «#4iJ:rfaJilAS-iMWS. 
(A. B. C. D. E) £fSg>U;#ft\ 

SS. 12 2£ tBIA 

A a) US4.328.334 -J. Chan. Soc. Perkin Trans 

• US4, 517,359 I, 1986. 1881 S. Djokic PLIVA 

• J. Chen. Res., 1988. 132 
■m±&m, 1988,1239 
B b) US 4,474,768 G.M.Bright PFIZER 

C c) US 5,686,587 

d) EP 0,699,207 B.V. Yang PFIZER 

e) ES 2,104,386 

D f) US 5,869,629 - J. Org. Chen, 1997,62, (21) , 

g) EP 0,827,965 7479-7481 

h) ES 2, 122,905 • Magn. Reson. Chen, 1998, M. Bayod ASTUR- 

36. 217-225 PHARMA 
E i) EP 0,879,823 W. Heggie HOVIONE 

ita. --onm* -3 t&a&nm&k ■. ©sit- b > 7 vx u ■? 4 >■ yzji^m^mmm^m ( ds 

*W»tiJ:I^MlSttZ^nilrr*'3. EP 0,298,650-f QTli. 115 -135 TJHt^9ft£*-*JR0tfffi£ 
XolZ, i&ft««tttfflt-*»*fli<0 *U ^<OlS«0|Slt©lR$^i.X^;^-{i27~34 c 

wkizim&m*. u>. ai/g ^RHTfti. 

it«4.6%fc:afer«seL"cv>5-^fi (4.5 - 5%) 



i/(cm -1 ) 


v (cn " 1 ) 


3560 Hiilf 3496 ( looBw^F) 


3500 (ftlVOF) 


1344 
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H.Bayod 
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-r*. Kcoumtizx/mmizziomrm^ti. torn 
2. mwsmmmg. (dso 

4. ©Stt 

5. jsaskk (ffmsttflt) 

h . tmfiUmff) 9 - t#* V -9a- 7-^-93-^ -f/P 
-ga-Tfc^X'JXO-e-f yVA ( 7y"XD7^ ) CO 

sum 



4, ±E ( 1) IBfS^a. 

( 3 ) 8Efc^K»U&&M#l , 4- it**V>X'h 

±e ( 1 ) iea<7)^„ 

9-"rtt V -%-T-f -9a-.X f-/P-9a-*t X 'J A 

( 5 ) TVXU-?<{ 1,-yff) tert-7?S-)mmz 

~*%mi&mcr> 9-T^V-9a-Tif-9a-^f-/l/- 
9a-*^XUJX.D-7^f >->-A (7^D7-fyy) OiH 

(6) 5?4x— T)Vt*.tnm&Mz7*Jxtr74i/ 
(?) 9— r^4f V -9a- T-^-9a-^f-;l/-9a-^*Xi; 
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( 7 ) &§£j<%tmm> 9-t*=* V -9a-T1f - 
9a-y?-?-/y-9a-* ; EXl).XO'?'(;yyA (7y'X07 

mm-. 

■ &SitSjiVpH2r-40>WBtWim (WitflSHL S 

xfflfStxfvk yJ^y-^tfctix 
yV-/P) 9-T5f^V-9a-Tif-ll,12 -r 

X^x-9a-^^-/k-9a-^X'J^.OV-f i^^A 
11,12 -TfcS^r-Jfc'/Bt (hydrogenorthoborate) <7) 

( 8 ) &A=*$JWgsa v -aa-rf - 
9a-yf^yp-9a-*txyxcr?w -/va (7^07 

Sc. fcflsfflS-e&ifcfcJ:*, *«^J (0| 

£tf»»x*/k T-feh-h'J/K fciix 
yV-A') *X'CD 9-T^y-9a-Tif-ll,12 — r 

i^-9a-^ f-/U-9a- * t: x 'J X O 7-f x V A 
11,12 h**K©ill*#If. 
• S-Jl>4>X'<7)7 : JXa-74 i"><F>m& . 

- Wix-x/Ufc*t0^ft^<7)»(cJ:5^ B B B {t. 
( 9 ) ?Ftta»JIB0 9-T**V-9a-7-f-9a-.X 
-^y-ga-^X'J.XOV-f i^^A (T^DV-f x 

y) coMM-mkvh-ox . vwim&mk-r&mwT 
m-. 

■ ^sfcj:ixpH2~4o«HT#K mumm. m 

Sc. S^a^K) *f^ffiS*&iktJ:4. *8883W (W 
tf»»x*7k T-fer-xMJ/k *?S->UtK iix 
?/-^) 4>T'W 9-r^ y -9a-T1f-ll, 12 --f 
~>~ 9a- * -f /P-9a- *tl U ^u?Y A 

11,12 -*m*>\/Yttm<nmtim. 
m. 

(io) im&mmco 9-r^y-9a-r-r-9a- 

^f-;P-9a-*q£X'jXO-7>f y>-A (7^07Yy 

» wtflswrst'^T. &<oig£#grfc-r*. mm 

•SigfciVpH2~4<7)gBT-#g? (eUtfWK. £ 
BL y-i'/St) *fWa$-£.&£i:fc:J:*. *«^PJ (p 
B?xf-/k T-fehxh»J;K > yV-yy^ix? /- 
A-) 4"T*0 9- r^y -9a -Tif-11,12 —fX** 
sy-9a-;<f7U-9a-*txyxcr?>f y>A 11,12 



teATx^nv-fi/V-^KSffls^ tert- y^y-;l/^ 
■r^^Tii&tfsttT^xov-Y isy-TfCtoW)* tert- 

twj. i«»a&4&-72i«afeSHfc$*4. 

• Ti^trM v>-<7) tert- ~?9J—)V (2 -y<^- 

x?y--;y£*:<i4 yy-o/v-yp) itiSMHS-es 
[0009] S*ZK*5HWi, 3W«i£*ttJBUi#8 

t : 

-7i£s&mxa& (Dso 

-X«HB)f 

[ooio] *3m?>ntfm>&mijMi. mzism 
xtr-Mzn^xmrtmi ^nx-hh •. 
-w^mstii. j^Ht. its, fc.fctfu&ofcA-yfia 

[0011] llLmJrffl^TM^y'XD?^ v-VZ 

1. FT— IR Nicolet" (i&pVS) Impact 410 Instrument 
Y)V (m^mmzWi-iX^h . ^t'Wtf^A'yH 
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u ( en - 1 ) 


v (cm _1 ) 


3561 3496 ( lOflftvO-F) 


3500 (J^WN'yK) 


1344 




1282. 1269 *5J;tA251 (ZocDt8vvN> K) 


1280tJj:m257 




(~o<JDSilv\>K) 


1083 





[00 12] DSC. B3fc. g*TfcM!3IK5 X,/ 
ttX\ 20~300X;t-^SEL.T#<5>il^- ; E^7A (77 
|gV2, 3C TA tSS (UNIVERSAL V2, 3C TA INST 

ruments) ) mammv-trjMi.. % 
t&vfr** Philips * pw mo ®m\zm^xim 

Stt. *#3 %S"ttf*MSTvXDv>f ^y<oz-^) 

tl. 8 IftgfflL ^llSSt7)7i<^-*J:* s 5.3%T'J)-o^ 
OdttLT. SS26WHi72B*B»fc9.9 %tf>*#£^ 

(flKBfttt) 

IR (KBr) »/„, 
1 H-NMR (CDC1 3 ) 

1 3 C-NMR (CDCI3) 

n B-NMR (CDCI3) 
TLC 



[00 13] 

[HlfeW] • 9 -x^V-9a-T1f-ll,12 — 
5fJf>— 93-^x^07^^ 11.12-*3g;t/U 

89gO 9 -r^^x-6,9 -x^df 

>—9.9a-^*fc h'Q-9a-T-*f-**XDXO-7>f 
A£ 450ml 0*?y-;t4>fcJgBU -5* — 1<TCC 
KttN-*. J^<ttH£tf>aUE*li»Wr#i5>. #2.2g 
OTk^fcfcVmi-hWA (sodiumborohydride) 16gB 

zwm%. i§j£t5£xfwm&zzt>iz2 mmsm 
frinssk* sai'ts.'aaESsooii cn^it^^ym 

tf750ml <9**fci8#U 3p»HSi: 9^4. 
#JfU *ttffi^250nl * 

y-9a-T-f-11.12 -TXttis-9a-**:JiVAXJ 
A ll,12-*^^h*"7S^mtl.§. 
= 3500,2980,2960,1730,1470,1390,1170.1090,1060 cm - 1 
d =2.21 (NMe 2 ), 3.27 (OHe) ppm 



[0014]- 9 -T^y-9a-T-r-ll,12 -t 
X^-4rx-9a-^^-;l/-9a-* ; ex'JXOV-<vyA 1 

1 . 12- ym*iv v * ^m.<mm 

50gtf) 9— r^y-9a-Tif-ll,12 - 
9a-^tXijXO-7^ v-yA ll,12-**3j-7^*«>» 
£500ml Wan-fc)VI±WzmML. &Vve5.5ml <r>^ 
SEfcll.75ml 0*t£35~~ 40%*/kk T/l'ft H t <7)ig£ 

mmsath. SoffT. ioRj^-^H!iSri4B$rajn» 
U <K^T-15-20X:tC}#arr4. 500ml O*^*.. 20 

IR (KBr) »/. ai = 

' H-NMR (CDCI3 ) 

(&#) 

13 C-NMR (CDCI3) 
(«#) 



8 = 180.0 (C=G), 79.63 (C„ ) , 76.46 (C 12 ) , 

58.7(C,„) , 57.KC9), 49.4(0Me), 40.2<NMe 2 )ppm 
S = 9.9 ppm a 1/2 = 200 Hz 
rf= 0.28 (©ftX-r/l' : ftKxf-;U : ^'Xf-rt-TS V 
75:25:10) 

HffiK : xrJV-^/A^y y 

X«SKMn*Tate*£pH = 4 a^»*15 
»BHRfc ^ U T»*«W*#«**.. 7/P*>J*ttffi 
£ 2 X 100ml CDS^f-Wycaaj-rS. *$ffl£0f 

3S», ».4>*i&BHE*.250il. OX^/lx— f 

;l/T2HIgfe^-rSt> 29gComm&cr> 9-r^y- 
9a- Tf- 11, 12 — rX^drx-9a--X-?-/|/-9a-^ 
l'jXD7^f yyA 1 1 , 12-Tk^^/L- h ^fl. 



3500,1730,1470,1390,1090,1070 cm 
d = 2.00 (NMe 2 ), 2.30 (NMe), 3.37 (OMe) ppm 



UB-NMR (CDCI3) 
m/e 



$ = 179.9 (C=0). 79.40 (C u ) , 77.09 (C 12 ) , 68.84 
(C9), 64.08 (C 10 ), 49.36 (OHe) ,40.18 (NHe 2 ) , 
34.39 (NMe) ppm 
5- = 10.1 ppm co i/j = 180 Hz 
M* = 775.5 
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TLC 



rf =0. 38 ( Silfix-f^ : ftSP^/W : 5 > 

75:25:10) 



[0015] •9-r^y-9a-T-f-ll,12 ~rX 
tt>—9a-><1-Jl>-%-* : tZ.0Xn-?j ->yA 11, 
12-*^*/Uh*?g^2ra*#fi?. 9-x^V-9a- 

r-^-ga-^^-ga-^x'jxDv^^yA (tv 

22s<T> 9-r^y-9a-Tif-ll,12 -f^y- 
9a-^;l—9a-**XU;*.D'?4;y>'A 11,12-*^ 
^^*^K2r250ml <07-fe r-xh VJ^zMML. <X 
UT.imcl25nl <O*Srl0i.S. J!^S^J^20%Jgge 
WDLTPH=2 fcU BO^HJt^^JI^-fS. 350m 

IR (KBr) v m „ 

1 H-NMR (CDC1 3 ) 

mm 

13 C-NMR (CDCI3) 



1 Wt*^yt350nl <0*tO?1^54>t±fSSH4 
i§&£&^ tt*>^48%SK^D^TpH= 9 Iff 

T/k#i>7ki4ffl£ 2x100 miom^^>Tl»iffi-f 
•fh. m&ZWmicvx.? ;-)i>WzMMl. 60mi ay*. 

z-Wrtizhwrnm-h. 2 msimzit. r^Ao 

3- V -9a- T-f -9a- ^ f-;y-9a - **x »J X vr?4 ^ 
>-A (7y'XD7>fyy) #t#4>iU,. 
= 3500.3000,2970,1740,1470.1380.1280,1060 cm - 1 
3 = 2.31 (NMe 2 ), 2.34 (NMe), 3.38 (OMe) ppm 



m/e 

HPLC 

TLC 



[0016] ■ 9-x':t= 5 fV-9a-7'1>-'-9a-;><^-/I'- 
9a-*^xi>Xov4^yAI^|cfO!$J<Dpg„ ^ftA. 
25g<7)t£g' B 7i;xaU isy—Tkms* 130ml (Otert 

-y^y-/^30x:(cji^LT^-ri,. ,r«6£ 

;fFjSU 130ml cr)7k£6 B#^ti:-5TjDi.S. 2N-Na0H 
SriOiT^g^feSrpH = 11 KU 10'Cife!l::&» 

u ^v^48-72B$raj«r#-rs. rMzxo&fkzmm 

U f£jt£ (80mmHg/25 "O -?Z>k\5g (KTUXui-i v 
>-Z7K»^m^. IR (KBr) u Bax = 3560.3496.1 
740,1470,1380,1344,1282,1268,1251,1093 cm" 11 H-NMR 

(CDC1 3 ) . 13 C-NMR (CDCI3) . m/e . TLC fcitfHP 
LC fcUJESOftWtf) fcfDtHt. 

[00 17] • 9— rtf^y -9a-r-f-9a-^f-;P- 
ga-^txU^DT-f >->AZ>KfD!fecOSS. 
258 0^X^X0^^ yy- 7K?n^5r50m 1 Wtert 

f££rjgU 500ml <7)5}tfix~ f^fc20ml<?)*i:<OS^ 

autfcac. 4*ffl^*i<rafe»w&siu jkh-cw 

-7WBBWW«. r^tcJ: Olia&IIAU «tt (80 
mmHg/25 *C) ^St. 12g(0ryXD7>( i^yZj^Wi 

IR (KBr) , ' H-NMR (CDC1 3 ) , ' 3 C-NMR (CDC1 3 ) , m/ 
e. TLC tiXV mjat±B99tiHt>*tLt>tnt. 
[00 181 ■ #£A 9-r^y-9a-rif-9a- 
^f-/P-9a-*^X';^.o-7-f ^VACOPS. ^A„ 
5 g^Ti/'Xn^^y^- 7MO!Hj*25ml<?)tert - 



= 178.9 (C=0), 73 
(C 9 ). 62.43 (C 10 ) 
35.92 (NMe) ppm 
= 749.5 
USP XXIII fc2Wtfl#tJE 
rf = 0.62 (SjftX-r/P : »Kx^ 
75:25:10) 

X^Z-AVA-yy 



(C 12 ) . 72.32 (C n ) , 69.88 
49.37 (OMe), 40.23 (NMe 2 ), 



79 s-wiizyrctzim L%rft>WMt& . zornm 

-2 mrnHg T-fM^tfS. %t>iXhm&'®i*mM (80mmHg 
/40X:) StfSfc, 5 

IR (KBr) */,„, = 3500.1740.1470.1280,1268,1257 c 
r> (B2$tR) 

1 H-NMR (CDCI3 ) s 13 C-NMR (CDC1 3 ) . m/e „ TLC 
itf HPLC J4±ffiSBt«f!<Ot)<Oi:Ht. 
H 2 0 % (K.F.) = 3.0 % 
DSC = 03#Bg 
X|l|lWr= 04#fl 

[00 19] ■ 3tt*9--f**V-9*-7ir-9m- 
j*^/l'-9a-* ; fcX'JXU-74 v^Acopg. #}£B. 
5 g«& H B7y'XD7>f ymmzvysAeyx.? ;~ 

>wz®mth. zvmmr&L. mMzm.is.&iiis 

150mmHg -CjiBfcStfS. '&t>ilZ>mW$»Z&igL (80mmHg 

[0®<7)®m»^] 

[01 ] r^'xov-f xyio^^o^^KB. 

[02] i 8 B B 7y^D7>f isy-ffimtlffi&TisX 

isyoyftAxr*.? h;P. 
[03] tggkTis'xn^J ^y-jmVttlt&ikT-JX 

[04 ] 3g B B a T^D-7-f ^y-mmtim¥ a 7 : ;x 
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